ABSTRACT: Anecdotal information provided by local fishers is an invaluable tool in the study of marine mammal−fisheries interactions. This paper summarizes empirical and anecdotal information voluntarily provided by fishers during a survey monitoring the damage to coastal fisheries caused by dolphins. We visited 23 fishing harbours along the northern Aegean Sea coastline and monitored the fishing gear of 113 coastal fishers in order to identify the damage caused by dolphins. While we were monitoring the damage, the fishers voluntarily shared their general views on marine mammals and fisheries interactions, which were recorded and are presented here. The majority of fishers indicated that fishing gear, mesh size, depth and target species were important factors that determine depredation frequency and gear damage, whereas soaking time, time of day and season were not considered crucial. These findings provide useful insight in the study of dolphin−fishery interactions, especially for data-poor areas such as the northeastern Mediterranean Sea. The empirical knowledge of the fishers and their views is also important from an ethical perspective because, historically, dolphins in the Mediterranean had been culled and hunted for bounties for many years; even today, occasional deliberate dolphin killings are still recorded. Such information is required in the design of any management strategy that aims to minimize the conflicts with dolphins, thus preserving the fishers' livelihood.
INTRODUCTION
Fisher experience and knowledge is an important source of information for the study of fisheries complexity and should be taken into account during the design of fisheries management strategies (Johannes et al. 2000) . Especially when spatiotemporal constraints apply, along with limitations in human resources and funding, fishers' empirical knowledge can provide baseline data that may reveal issues and patterns (Maynou et al. 2011) , act complementary to (Bevilacqua et al. 2016) or even contradict existent scientific data (Gaspare et al. 2015) .
Interactions between dolphins and coastal fisheries is a 'hot' issue of increasing concern in the Mediterranean Sea, with economic, social and ethical implications that further complicate fisheries management. Moreover, apart from important fisheries data that are also poor in the Mediterranean (Dimarchopoulou et al. 2017) , it is imperative to improve scientific knowledge on dolphin population dynamics and behaviour patterns, especially with respect to fisheries. Many marine mammal−fisheries interaction studies, which usually require extensive human resources and funding and are often spatiotemporally constrained, rely solely on information derived from fishers or are combined with field observations (López et al. 2003) . Most of these studies provide insight on issues that may not be ob served in the field, such as dolphin behaviour around nets, levels of dolphin incidental catches, economic loss due to damage of the fishing gear and potential management solutions (Díaz López 2006 , Goetz et al. 2014 .
Information on the interactions be tween coastal fisheries and dolphins in the Greek seas is limited to the Ionian Sea (Bearzi et al. 2010 ) and adjacent areas (Amvrakikos Gulf: Piroddi et al. 2011 , Gonzalvo et al. 2015 Korinthiakos Gulf: Bonizzoni et al. 2016 ) and the Thracian Sea (Mitra et al. 2001 , Milani et al. 2013 . For 3 yr we have been working on dolphin− coastal fishery interactions along the northern Aegean coastline (northeastern Mediterranean Sea), aiming to identify the factors that affect depredation frequency by monitoring the actual damage to the fishing gear at the landing ports, along with the characteristics and target species of the gear. Alongside this research, we have come into personal contact with the coastal fishers, who voluntarily shared their empirical knowledge and various anecdotal facts and figures, all of which were recorded. Thus, in the present work we summarize all information derived from those informal conversations, aiming to reveal the attitudes of fishers towards dolphins, which can be useful in ecosystem-based fisheries management and local fisheries management plans, including the potential compensation of fishers for damage suffered and income lost.
MATERIALS AND METHODS

Northern Aegean Sea
The northern Aegean Sea (Fig. 1) , is one of the most productive marine areas in the eastern Mediterranean Sea, due to nutrient inflows coming from the Black Sea, the influence of river discharges from mainland northern Greece, the increased eutrophic status of the semi-enclosed Thermaikos Gulf, the extended continental shelf and the northerly winter winds that predominate during the summer months (Papaconstantinou & Farrugio 2000 , Bosc et al. 2004 . It is an important fishing ground for small and medium-sized pelagic fishes, such as the European pilchard Sardina pilchardus, the European anchovy Engraulis encrasicolus and horse mackerels (Trachurus spp.), but also for demersal stocks, like red mullets (Mullus spp.), grey mullets (Family Mugillidae) and European hake Merluccius merluccius, as well as for flatfishes (Family Soleidae) (Stergiou et al. 2007 ).
Empirical knowledge and anecdotal information
Fishers' empirical knowledge was incidentally collected during a wider research project on dolphin− coastal fisheries interactions, by monitoring the damage caused by dolphins on the fishing gear. For this primary project we visited 23 fishing ports on the (Fig. 1) . The surveyed fleet included all small-scale coastal fishery vessels that operated nets (gill nets, trammel nets, combined nets, small encircling nets), longlines (drifting and set longlines) and traps (mainly fyke nets and pots) as primary or secondary registered gear in the Common Fisheries Registry (CFR; European Commission 2014).
Throughout the primary project, data on the type of fishing activities (such as gears used, target species and fishing grounds) were acquired. During the informal conversations that followed, fishers shared their experiences with respect to the factors they thought were affecting depredation risk, offered an estimate of depredation frequency and evaluated the ensuing gear damage and respective economic loss. They also revealed the measures they had previously adopted to eliminate conflicts with dolphins and made suggestions for the future. The discussions were informal; no questionnaire was used. All fishers were shown an identification catalogue of the dolphin species known to inhabit the waters of the northern Aegean Sea and were asked to distinguish the ones interacting with their fishing activities. The northern Aegean Sea provides suitable habitats for 4 dolphin species: common bottlenose dolphin Tursiops truncatus, short-beaked common dolphin Delphinus delphis, Risso's dolphin Grampus griseus and striped dolphin Stenella coeruleoalba (Frantzis 2007) . Harbour porpoises Phocoena phocoena are rare in the northern Aegean Sea and are confined to areas east of Thassos Island (Cucknell et al. 2016) .
RESULTS AND DISCUSSION
Marine species interacting with coastal fisheries
Among the 4 species of dolphins present in the waters of the northern Aegean Sea, all fishers were able to distinguish bottlenose dolphins from the other species shown in the identification catalogue, and indicated bottlenose dolphins as the species primarily interacting with coastal fisheries. Common dolphins were also reported as interacting with coastal fisheries. Only 1 fisher operating in the Thracian Sea (Port of Avdyra) reported systematically catching harbour porpoises as incidental catches in trammel nets targeting common sole Solea solea, in the area between Thassos Island and Keramoti (Fig. 1) . Indeed, the marine area to the north of Thassos Island is one of the 'hot spots' for harbour porpoise occurrence in the northeastern Mediterranean sea, its distribution being confined within the 150 m depth contour (Cucknell et al. 2016) .
According to the literature, bottlenose dolphins interact with coastal fisheries because of their more coastal distribution (Frantzis 2007 ) and catholic diet (Blanco et al. 2001) . Secondarily, common dolphins are also involved in the conflicts with coastal fisheries, showing some overlap in diet and spatial distribution with bottlenose dolphins, although common dolphins are more mesopelagic feeders and can be found at all depths (Cañadas et al. 2002) . In Greek waters, bottlenose and common dolphin distribution is usually confined within the 250 m depth contour (Frantzis 2009 ); thus, the chances of interacting with coastal fisheries are higher.
In agreement with fishers' empirical knowledge, dolphins tend to cause large irregular holes or tears in the nets, a pattern that greatly differs from the type of damage inflicted by other predators (e.g. net damage by Mediterranean monk seals Monachus monachus is usually associated with a characteristic 3-hole pattern: Berkes et al. 1979) . Nevertheless, other actively swimming animals, human-related activities or damage due to contact with hard substratum may also produce the same damage pattern. Linking damage type to dolphins requires attention and can be examined preferably by direct visual methods or by indirect inference based on the correlation between damage type occurrence and dolphin presence (Reeves et al. 2001) .
Apart from dolphins, fishers indicated a variety of other species, mainly marine mammals, reptiles and seabirds, that interact with coastal fisheries. The most problematic interaction especially for the fishers operating in the Thracian Sea (Fig. 1) involved the invasive blue crab Callinectes sapidus. Additionally, marine reptiles such as loggerhead turtles Caretta caretta, green sea turtles Chelonia mydas and leatherback turtles Dermochelys coriacea were reported to inflict great damage to nets, but also to longlines. Depredation by Mediterranean monk seals on static nets as well as longlines was mentioned as a frequent and disturbing event only by the fishers operating in areas of higher seal density (outer Thermaikos Gulf, Chalkidiki and Alonissos Island). Furthermore, fishers of coastal areas near river mouths (western Thermaikos Gulf) and deltas (Nestos River) also reported limited interaction with Eurasian river otters Lutra lutra. Other marine species such as large pelagic fishes (swordfish Xiphias gladius and tunas Thunnus spp.) and small sharks (e.g. Scyliorhinus spp. and Galeus spp.) were also reported to depre-date and cause damage both to nets and longlines. Lastly, seabirds such as white-headed gulls (Larus spp.) were reported to depredate from nets and longlines.
Fishing tactics and measures to minimize depredation
Based on their fishing tactics and our conversations with them, fishers were separated into 2 main groups: 'inflexible' and 'adaptive' (Table 1) . Unresponsive fishers included those operating a very narrow range of gear types, with the same target species throughout the year, and adaptive fishers included those who used a wide range of gear types, visiting multiple fishing grounds, mainly depending on season, weather, target species of interest and catchability, as well as dolphin occurrences, which they tried to avoid.
All fishers maintained that dolphins (predominantly bottlenose dolphins) mainly interact with passive gear, specifically static bottom nets (gill and trammel nets). Dolphins were considered by almost one-third of the fishers as 'pests', most commonly accused of contributing to the declining fish stocks, damaging the nets by creating large holes and tears, spoiling and devaluating the catch. The fishers added that dolphins are 'picky choosers', mainly taking commercially important species, such as red mullets, European hake and common sole. Dolphins have been reported in the literature as 'eating too much' (Ðuroviç et al. 2017, p. 427) , consuming tons of commercially important fish species, ostensibly reducing the available stocks for the fishery (Reeves et al. 2001) .
The fishers reported that overfishing and subsequent fish stock depletion is the primary driver for the intensification of dolphin−fisheries interactions observed during the last decade. They also claimed that dolphin populations have increased dramatically over the past years and some considered culling activities an appropriate and the most effective measure to mitigate all conflicts (Bearzi et al. 2004 , Gonzalvo et al. 2015 . Historically, as fish stocks declined, culling campaigns and state bounties have been 'traditionally' incorporated in many parts of the world, in areas of overlap between fisheries and dolphins, aiming to reduce conflicts, benefit fish stocks and ultimately commercial fisheries (see Bowen & Lidgard 2013 for a detailed review on marine mammal culling campaigns). In the Mediterranean, a state bounty for dolphins was issued in 1865 by the French government, though with little success (Anonymous 1989), whereas Italy and former Yugoslavia also issued rewards for dolphin takes in the 19th and, more systematically, the 20th century in the Adriatic Sea (Crnkovic 1958) . In Greece, newspaper clippings from the early 20th century present dolphins (and whales) as 'gluttonous monsters', usually hunted down and killed, whereas at least since 1961 and until 1982 there were successive state bounties in force (Gonzalvo et al. 2015) . Among other factors, these targeted hunts of dolphins greatly contributed to dolphin population declines across the Mediterranean Sea (Bearzi et al. 2004) .
Compensation for fishing gear damaged by marine mammals was considered an important aid for coastal fisheries. Nevertheless, a small percentage of the fishers (< 5%) believe that no compensation scheme would be enough to cover the substantial economic losses (with respect to damaged fishing gear, spoiled or depredated catches and the workload required to repair gear instead of fishing), due to the high frequency of interaction that can render nets (especially gill nets) useless within just a few days.
Dolphins were described as notably intelligent animals by the fishers, able to distinguish between different engine sounds, sometimes following a specific vessel from the moment it leaves the port, a behaviour that has been described in the literature (Reeves et al. 2001 ). Fishers (< 5%) who had used pingers in the past as a means of mitigating conflicts stated that pingers were not effective after some (Cox et al. 2003 , Kastelein et al. 2006 , Brotons et al. 2008 , Gazo et al. 2008 , and in the long run, issues of habituation and the 'dinner-bell' effect do arise (Kraus 1999 , Reeves et al. 2001 , Cox et al. 2003 .
A small portion of fishers (7.2%) regarded themselves as 'intruders' into the animals' environment. These fishers operated multi-gear, multi-species fisheries (Table 1 ) and were generally more flexible and adapted their fishing behaviour accordingly. For example, a fisher (Katerini port) stated that he manages to 'save' gillnets targeting surmullet Mullus surmuletus because he chooses to deploy them during May and closer to the shore, after noticing that during that time, when most local fishers operate trammel nets with small mesh size targeting the caramote prawn Melicertus kerathurus, dolphins tend to congregate in those areas of high fishing effort. Dolphins do not show a preference for prawns (Barros & Wells 1998) but rather for other species bycaught on trammel nets used for prawns, such as surmullet, bogue Boops boops and round sardinella Sardinella aurita (Gökçe et al. 2016) . Similarly, another fisher (area of Kavala) reported that whenever dolphin depredation is intense he chooses to change to a different gear (e.g. set longlines) and move to another fishing ground, where interactions are fewer or absent.
Preferred prey of, and depredation by, dolphins
According to fishers, dolphins prey on a variety of demersal species such as red mullets, common sole, European hake, common dentex Dentex dentex, flathead grey mullet Mugil cephalus, bogue and even anglerfishes (Lophius spp.), and pelagic species, such as European barracuda Sphyraena sphyraena, European pilchard, picarel Spicara smaris and round sardinella. In contrast, dolphins were generally not reported to feed on scorpionfishes (Scorpaena spp.), caramote prawn and rays (Raja spp.). All fishers confirmed that incidental catches of dolphins in static nets are very rare, 3 of them admitting to having caught dolphins in their nets once, of which all but 1 were released alive.
According to fishers, the factors they empirically consider to be affecting depredation were mesh size, target species, depth and net concentration (Fig. 2) . Specifically, they claimed that nets targeting red mullets were the most heavily depredated due to dolphin preference for the species (Rocklin et al. 2009 ).
Additionally, nets with small mesh size were considered prone to high depredation due to their lower selectivity, i.e. these nets were catching many individuals of a variety of species. Depredation was reported to be less frequent in deeper waters, and specifically at depths exceeding 130 m. Lastly, high net concentration over a fishing ground was also reported by the fishers to attract dolphins in the vicinity. These reports are confirmed by 2 recent surveys, one on the factors that affect dolphin depredation frequency in the northern Aegean coastal fishery, where indeed mesh sizes smaller than 26 mm and waters less than 60 m deep were linked to high depredation probability (Pardalou & Tsikliras unpublished data) , and the other on the number of recorded damage events on different sets of gill nets and trammel nets deployed at various depth strata during a net selectivity experiment, where there was a diminishing trend with increasing depth and mesh size (Pardalou et al. unpublished data) .
Effect of gear characteristics and fishing tactics
According to the fishers, demersal gill and trammel nets are the gears that are most depredated by dolphins, a pattern that has been reported in the literature (Lauriano et al. 2009 , Bearzi et al. 2011 , Goetz et al. 2014 . Bottom-set nets act as 'supermarkets' entangling a variety of potential prey, among which dolphins take the most nutritious (Harwood 1992 ). This behaviour is in accordance with fishers' accounts that dolphins select their prey ('picky choosers'), depredating commercially important high-quality fish. Fishers reported that nets targeting red mullets, common sole and European hake were most likely to be depredated by dolphins, similarly to relevant studies in other areas of the Mediterranean (Lauriano & Bruno 2007 , Gazo et al. 2008 , Blasi et al. 2015 . Indeed, bottlenose dolphins primarily feed on demersal and benthopelagic fish mainly concentrated at depths between 50 and 200 m (Blanco et al. 2001) . For gears targeting other species, factors such as mesh size and deployment depth were reported to affect depredation (Fig. 2) . Specifically, fishers reported that larger mesh sizes or/and higher depths showed decreased depredation/damage events. As dolphin occurrence is mainly driven by food availability and distribution, related anthropogenic activities such as fishing and fish farming may affect depredation (Azzellino et al. 2008 , Blasi et al. 2015 , Bonizzoni et al. 2016 .
Commercially important fish species, which are also included in the diet of bottlenose and common dolphins, are mainly restricted to shallow waters, within the 200 m contour in the Mediterranean Sea (Lleonart & Maynou 2003 ). Consequently, the majority of coastal fishers operate in waters less than 100 m and close to the coast, which is also the case for Greek waters (Adamidou 2007).
Soaking time, season and time of day were not indicated by the fishers as potential factors that would affect depredation frequency on nets (Fig. 2) . Indeed, in a study in the Balearic Islands, soaking time was not among the important factors that affect dolphin depredation (Brotons et al. 2008 ), but seasonal and diel variation in the feeding behaviour of bottlenose dolphins from nets has been reported elsewhere (Brotons et al. 2008 , Pennino et al. 2015 .
Three fishers reported that after days of inactivity (e.g. inactive due to bad weather conditions or low market prices), dolphin depredation was initially scarce, a behaviour that has also been reported in another study of dolphin−fishery interactions in Asinara Island (north-western Sardinia: Lauriano et al. 2004) .
Optimal foraging theory
According to optimal foraging theory (MacArthur & Pianka 1966) an animal enhances its individual fitness by optimizing its foraging behaviour in terms of efficiency (net energy gain). Dolphins exhibit foraging plasticity and use various foraging strategies to cover their cost of living (Nowacek 2002) . Dolphins have developed various foraging strategies and specializations to maximize their foraging efficiency (Torres & Read 2009 ). The development of new foraging strategies is a dynamic process, thus dolphins have also learned to exploit human activities and most importantly fishing operations, by feeding from discards and nets at low energy cost (Reeves et al. 2001 , Lauriano et al. 2004 , Rocklin et al. 2009 ).
Similarly, fishers adapt their fishing behaviour and tactics aiming to maximize their economic gains, mainly driven by dynamic market forces, given that at present, the currency upon which hunting tactics are decided has changed from energy to money. Those that focus on short-term economic gain without any provision for the future continue to unsustainably utilize common natural resources and try to live their myth of 'free lunch' (Brooks 2006) .
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